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The thesis entitled “Towards the total synthesis of pseudopterosins, (-)- cryptocaryalactone, (R)-(+)-goniothalamin, 7-epi-goniodiol, (+)-kavalactones and epoxide functional group transformations” has been divided into three chapters.

Chapter I: This chapter is divided into two sections; Section A and Section B

Section A: This section describes the introduction and biological activity of styryl lactones and aproaches cited in the literature towards the synthesis of (-)-cryptocaryalactone, R-(+)-goniothalamin, 7-epi-goniodiol, (+)-kavalactones.

Section B: This section describes the enantio- and stereo selective approach to (-)-cryptocaryalactone, R-(+)-goniothalamin, 7-epi-goniodiol and (+)-kavalactones.

Chapter II: This chapter is divided into two sections; Section A and Section B

Section A: This section describes the introduction and biological activity of marine macrolide pseudopterosin and approaches cited in the literature towards the synthesis of pseudopterosin, including total synthesis.

Section B: This section describes the enantio- and stereo selective approach to pseudopterosins: An efficient synthesis and efforts towards the synthesis of pseudopterosins.











Section A: Introduction and biological activity of Styryl lactones:
Styryl lactones represent a new class of natural and synthetic compounds with potential cytotoxicity including antitumour, antifungal and antibiotic properties. Up to now, more than twenty styryl lactones have been isolated from plants and fungi and most of the styryl-lactones are isolated from the genus Goniothalamus (Annonaceae), which are widely distributed throughout Malaysia. A number of these species were used by Malays as traditional medicine to treat various ailments and had been claimed to have connection with an antifertility effects such as procurement of abortion, undefined post-natal treatments and low birth rate. Styryl lactones posses interesting biological properties, in particular antiproliferative activity against cancer cells. In general, the cytotoxicity of styryl lactones are specific against cancer cells.

Section B: Stereoselective synthesis of (-)-cryptocaryalactone, R-(+)-goniothalamin, 7-epi-goniodiol and (+)-kavalactones:






























Synthesis of R-(+)-goniothalamin & (+)-kavalactones:



















In the recent years, the most troublesome complication is inflammation, which is occurring in 15% to 32% of cases. The cause of the inflammation may be due to viral infection or may be a consequence of coronary artery bypass grafting. The process inflammation can be explained “by which the body’s white blood cells and chemicals protect us from infection and foreign substances such as bacteria and viruses”. When inflammation occurs, chemicals from the body’s white blood cells are released into the blood or affected tissues in an attempt to rid the body of foreign substances. This release of chemicals increases the blood flow to the area and may result in redness and warmth. Some of the chemicals cause leakage of fluid into the tissues, resulting in swelling. The inflammatory process may stimulate nerves and cause pain. In some diseases, when there are no foreign substances to fight off called autoimmune diseases, the body’s normally protective immune system causes damage to its own tissues. The body responds as if normal tissues are infected or somehow abnormal. The type of symptoms depends on which organs are affected.

Section B: Stereoselective approach to pseudopterosins:











The synthesis of pseudopterosin was started with commercially available geraniol 2. The Sharples epoxidation reaction of geraniol 2 afforded the epoxide 3 in 90% yield. The Lewis acid-mediated reductive ring opening of epoxide 3 using NaBH3CN occurred at the higher substituted center to furnish diol 4 in 87% yield. NaIO4 promoted cleavage of diol 4 gave the aldehyde 5 in 83% yield. The aldehyde 5 was subjected to wittig reaction using ethyl (triphenylphosphoranylidene) acetate by refluxing in benzene to give the α, β-unsaturated ester 6 in 86% yield (Scheme 2)






The in situ prepared trimethyl silyloxy furan 8 was subjected to Diels-Alder reaction with α, β-unsaturated ester 6 to form the Diels-Alder adduct 9 in 50% yield. The resulting Diels-Alder adduct 9 was subjected to aromatization using TiCl4, LAH, Et3N in THF to 
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Epoxide functional group transformations:





	[Bmim]PF6: A novel and recyclable ionic liquid for conversion of oxiranes to thiiranes in aqueous media:




	Green protocol for the synthesis of vicinal-halohydrins from oxiranes using the [Bmim]PF6/LiX reagent system:
vic-Halohydrins have found wide spread application in organic synthesis. They are key intermediates in the synthesis of several halogenated marine natural products. The most common method for the preparation of halohydrins involves ring-opening of epoxides either by hydrogen halides or by hydrohalogenic acids. Substantial efforts have been made in the last few years to develop new procedures for converting epoxides into halohydrins under mild conditions. In this direction, ionic liquids have gained recognition as possible environmentally benign alternatives to more volatile organic solvents. Ionic liquids possess 
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	ZrCl4 mediated cross-cyclization between epoxides and homoallylic alcohols: synthesis of 4-chlorotetrahydropyran derivatives:
The benzyl tetrahydropyran fragment is a common core structure in a number of natural products such as the apicularens. The apicularens possess highly cytotoxic activity and are potent inhibitors of human tumor cell lines such as those originating from kidney, lung and cervia. Despite their wide range of pharmacological activities, the synthesis of benzyl substituted tetrahydropyrans has received little attention. ZrCl4 has been used for various epoxide ring-opening reactions giving the products in good yield. Herein, we describe zirconium tetrachloride mediated cross-cyclization between aryl-substituted epoxides and homoallylic alcohols for the formation of tetrahydropyran derivatives.  When a mixture of styrene epoxide and 3-buten-1-ol was stirred with zirconium tetrachloride in dry methylene 
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	Mild and efficient method for the synthesis of tetrahydropyran derivatives via cross cyclization between epoxides and homoallylic alcohols mediated by bismuth (III) chloride:
Substituted tetrahydropyrans are the common structural motif of many natural products such as avermectins, aplysiatoxin, oscillatoxins, latrunculins, talaromycins, acutiphycins and apicularens. We found that tetrahydropyrans could be formed starting with epoxide using BiCl3. Because of low toxicity, low cost, good stability and eco-friendly nature we have used BiCl3 for tetrahydropyrans formation. The reaction was carried out by adding the bismuth chloride to a mixture of styrene epoxide and 3-buten-1-ol in methylene chloride. The mixture was stirred at room temperature for 5h to give the two isomers of tetrahydropyran derivative 6a in 90% yield. By comparing the spectroscopic data with literature values, the major product has a cis stereochemistry (Scheme 5). Similarly, various 
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	ZrCl4 mediated cyclization between epoxides and homopropargylic alcohols: synthesis of 4-chloro-5,6-dihydro-2H-pyran derivatives:
Substituted dihydropyrans are key intermediates for the synthesis of many natural products. The olefin function particularly has great synthetic value for further functionalization to obtain polysubstituted tetrahydropyrans from dihydropyrans. Despite their potential importance, we herein report the synthesis of dihydropyran derivatives through the cyclization between epoxides and homopropargylic alcohols using zirconium tetrachloride. A mixture of styrene oxide and 3-butyn-1-ol was treated with zirconium tetrachloride in dry methylene chloride. The mixture was stirred at room temperature for 30 min. and after work-up, the crude product was purified over silica gel to provide the product 8 in 70% yield (Scheme 6). A wide range of epoxides and all reacted smoothly with 3-butyn-1-ol under similar conditions to afford the corresponding dihydropyran derivatives in good yields ranging from 65-80%. In summary, we have described a simple and highly efficient protocol for the preparation of dihydropyran derivatives through the reaction between epoxides and homopropargylic alcohols using zirconium tetrachloride.
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